This paper analyzes the evolution of investment in China, its main features, and its key determinants. In recent years, manufacturing, real estate, and infrastructure have been the main drivers of investment. Investment remains largely concentrated in coastal areas, but there has been a shift to greater investments inland in recent years. The empirical analysis of the determinants of investment indicates that financial variables, such as interest rates, the exchange rate, and the depth of the domestic capital market are important determinants of corporate investment. The results suggest in particular that financial sector reform, including that which deregulates and raises real interest rates as well as appreciates the real effective exchange rate, would lower investment and help rebalance growth away from exports and investment toward private consumption. JEL Classification Numbers: E22, C23
I. INTRODUCTION
China's investment as a share of GDP is now fast approaching 50 percent of GDP, up from slightly under 30 percent in 1982. This level of investment is high by most standards, including when compared with other countries with a similar development strategy, countries with similar income levels, and the rest of the world alike. Most of the investment has been concentrated in the manufacturing sector, encouraged by various cost advantages, including a low cost of capital, labor, utilities, pollution, energy, land, tax incentives, and an undervalued currency. There is a real question of how long China can sustain such a high rate of investment against the backdrop of weak demand from the rest of the world, in particular from the United States and euro area. Persistent high rates of investment run the risk of creating overcapacity in many sectors, exerting deflationary pressure, increasing nonperforming loans in the banking system, and ultimately deteriorating the general government's fiscal position. Such a buildup of excess capacity would also have consequences for the rest of the world, as excess capacity in the manufacturing sector in China would further dampen tradable prices in global markets, potentially creating trade tensions. The Chinese government realizes these risks and envisages in its 12 th Five-Year Development Plan a set of reforms to rebalance economic growth away from exports and investment towards private consumption. Key to such a structural change is the plan to reform the financial system, which include liberalizing interest rates, developing capital markets, reforming the exchange rate system, and raising the costs of various inputs to production-capital, labor, energy, land, water-and reducing the high level of corporate savings and investment.
This paper provides an overview of corporate investment in China and its key determinants using both macro-and firm-level data for China and evidence from other economies' experience. The empirical frameworks relate investment as a share of output to standard determinants of investment (including growth, real interest rate, and measures of uncertainty) as well as indicators of financial sector development. The main highlights are as follows:

Investment remains mainly driven by manufacturing, real estate, and more recently infrastructure. It is largely concentrated in coastal areas despite a recent move inland, reflecting the government's urbanization efforts focus on rural development and construction of large inter-provincial transportation networks (especially railways and roads).  China's effective cost of capital is low, especially when compared with the high level of return investment can generate, and this creates strong incentives for firms to overinvest.
The empirical analysis of the determinants of investment indicates that financial variables such as interest rates, the exchange rate, and the depth of the domestic capital market are important determinants of corporate investment.
The empirical analysis suggests that financial sector reform, including that which raises interest rates, appreciates the real effective exchange rate, and develops the domestic capital market, would lower corporate investment, and help rebalance the Chinese economy. All else equal, developing the domestic capital market alone would increase investment.
The remainder of the paper is organized as follows. Section II provides an overview of the evolution of investment in China and factors that may have influenced it; section III discusses the role of the cost of capital; section IV presents the empirical frameworks; and section V concludes.
II. EVOLUTION OF INVESTMENT
At over 50 percent of GDP, China's investment is high by most standards. First, China's level of investment stands out when compared with economies that have had a similar development strategy, relying heavily on exports. This has not always been the case; in the early years of China's development both the level and evolution of investment appeared similar to that of other export-oriented economies such as Japan, Korea, and Germany. Second, China's investment stands out when compared with economies with similar income levels notwithstanding the large variation in the level of investment by these economies. And finally, China's investment is high when compared with the rest of the world.
From the national accounts, investment in China has contributed over half of GDP growth on average over the past 10 years (5¼ percentage points out of average of 10 percent). Little is known about the effectiveness of investment, but existing research suggests a high depreciation rate of capital in the range of 10-15 percent and a declining ICOR. In terms of 0   10   20   30   40   50   0   10   20   30   40   50   1  5  9  13  17  21  25  29  33  37  41  45 Japan (1955 -1982 ) China (1979 -2010 ) Korea (1963 -2002 Germany Sources: CEIC database and staff calculations. the capital stock, estimates of China's capital stock using perpetual inventory methods show a capital output ratio of about 2.4, close to that of the United States.
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1 Nevertheless, by unit of labor input, China's capital output ratio remained at around 1/10 of U.S. levels. In what follows we will try to highlight the main features of investment in China, including who is investing, the sectors and regions where investment is going, the financing of investment, and the cost of capital.
A. Who is investing?
Detailed data on investment by type of enterprises are published as part of the high frequency fixed assets investment data released by the National Bureau of Statistics on a monthly basis. These data however do not match the national accounts data because the former includes spending for land acquisition, purchase of used capital, and reflects only capital spending for projects over RMB 500,000.
By type of enterprises, about 35 percent of total fixed asset investments stem from stateowned enterprises, 20 percent from private companies and the remaining from "other" enterprises (which include shareholding companies, joint-stock companies, and share cooperatives). The relative shares of these different categories have evolved substantially over the past five years, with the share of investment by private companies almost doubling. This has come at the expense of state-owned enterprises whose investment declined steadily until 2008, when investment by SOEs accounted about 34 percent of total investment (down from 39 percent in 2005). In 2010, the share of investment by SOEs rose slightly to 35 percent of GDP because of the extraordinary stimulus package put by the government in response to the global financial crisis. A downward trend can also be observed in the share of foreign-funded firms, with their investment declining from about 11 percent in 2005 to around 6½ percent in 2010. These foreign-funded firms include firms from Hong Kong SAR, Macao SAR, Taiwan Province of China, and other economies.
While listed firms data show similar trends on the relative roles of SOEs and private companies, the level is very different from that observed in FAI data. One main reason for 1 The results are generally invariant to the choice of the initial capital output ratio-that is whether it is initially set at 2.5 or set at the ratio of initial investment and steady state growth of investment plus depreciation. this discrepancy in the shares of investment accounted for by SOEs and private companies is that listed firms are dominated by SOEs (with listed SOEs representing half of the listed firms) which tend to be much larger than listed private companies.
B. Which sectors are enterprises investing in?
About 32 percent of investment goes into the manufacturing sector, 23 percent into real estate, and the rest goes to various other sectors of the economy with transportation (11 percent) and utility (8¾ percent) sectors receiving important shares. These latter sectors have seen a large increase in investment in the past two years because the government stimulus package was mainly geared toward these sectors. The government's RMB 4 trillion stimulus package included about RMB 1¾ trillion for transportation and utility infrastructure and RMB 1 trillion for earthquake reconstruction.
C. Which regions are enterprises investing in?
Eastern regions, particularly large coastal cities, have the highest share of investment in percent of total investment. This reflects mainly the large presence of manufacturing firms in coastal areas. Although provinces mid-west and further inland get a smaller share of investment in relation to total investment, the amount they receive are substantial when compared with the region's GDP. For example, while Xizang Autonomous Region (Tibet) gets less than ¼ percent of total investment, that investment represents 58 percent of Tibet GDP. Similarly, while Zhejiang province receives about 6 percent of total investment, that investment represents only 42 percent of Zhejiang's GDP.
This reflects in many ways the role of state-owned enterprises in less developed regions and the fact that SOEs tend to invest more than other enterprises. 
D. How is investment financed?
Investment is financed primarily through retained earnings and bank loans. Dividends are higher on average in the finance and insurance sector than in other sectors of the economy as there is little competition in the banking system. By international standards, Chinese listed firms pay less dividends than corporates do on average in the rest of the world. 3 Military SOEs and some particular types of SOEs (under the umbrella of specific public institutions) were exempt from this requirement. In 2011, the dividends payment requirements were raised to 10-15 percent, but Military SOEs and SOEs under the umbrella of specific public institutions were required to pay 5 percent of their profits to the state. 
E. Implications for corporate savings
The requirement for SOEs to pay to the state at least 5-10 percent dividends did little in reducing corporate savings or the self-financing of investment because dividends paid by SOEs are paid into a special capital budget that is used to finance state enterprise investment.
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This dividend policy, the lack of contestability in many markets, and cheap capital all contribute to relatively large (gross) savings for Chinese listed and nonlisted corporations by international standards. Amongst listed companies, savings rates are highest for banks and real estate companies, averaging about 30 percent and 16 percent, respectively, during 2005-09. Gross savings rates for manufacturing firms are around 5 percent. By size, gross savings rates are about 60 percent higher for small firms than for large firms, the main reasons being that small firms pay fewer dividends than large firms and have less access to credit, which force them to rely more on retained earnings for financing investment. This latter reason also explains why nonstate owned firms save more than state owned firms.
The second largest source of financing of corporate investment is debt financing, including bank loans and corporate bonds. This represents about 17 percent of total investment financing by listed firm. Bank financing is the prime source of debt financing, China's large savings rates for both the private (especially households) and public sectors providing ample and cheap funds. Household savings now represent about 23½ percent of GDP and are primarily in the banking system, earning on average negative real rates over the last 7 years.
III. COST OF CAPITAL
China's capital intensive growth relies on various low-cost factor inputs, including land, water, energy, labor, and capital. This offers Chinese firms a competitive edge and creates incentives for capital intensive means of production. Studies estimate the total value of China's factor market distortions could be almost 10 percent of GDP
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. Factor inputs are priced below market prices for many industries and are low compared to other economies. This is the case for land, water, energy, and capital.
Land and water. In China, all land belongs to the state and local governments have the discretion to sell industrial land use rights to companies for up to 50 years. In many cases industrial land is provided for free to enterprises to attract investment. 6 For water, the price in China is about one third of the average of a sample of international comparators.
Energy. Cross country data on the cost of energy shows that the price of gasoline in China is relatively low, although similar to that in the U.S. For electricity, the cost is also somewhat below the average of international comparators although discussions with private counterparts reveal that many companies are able to negotiate significant discounts to the regulated price. Having said this, China is making progress in bringing energy costs in line with international levels: oil product prices have been indexed to a weighted basket of international crude prices; natural gas prices were increased by 25 percent in May 2010; and preferential power tariffs for energy-intensive industries have been removed. Capital looks especially cheap when compared to its high productivity in China. In particular, an estimate of the marginal product of reproducible capital (i.e., capital adjusted for land) shows China's return to capital is well above the average real loan rate of many advanced and emerging economies. 9 The marginal product of reproducible capital in China is estimated following Caselli and Freyer (2005) and is the ratio of the income share of capital excluding land and other non reproducible items to the capital output ratio. The capital stock is derived from the perpetual inventory methods. Alternative and more dated estimates of the return to capital in China by Chong-En Bai et al. (2006) 
Real Cost of Equity
This gap between real lending rates and the marginal product of capital is a rent that is shared between financial and nonfinancial corporations. Assuming the marginal product of capital (net of depreciation) is equal to the return to capital, this return can be distributed to banks, households and nonfinancial corporations with banks being remunerated at the spread between average deposit and lending rates, households' being paid real deposit rates, and nonfinancial corporations getting the remainder of the marginal product of capital. Such a simple exercise shows that, in China, the returns to capital are largely shared between financial and nonfinancial corporations.
Households have subsidized these corporations on average over the past seven years given China's real deposit rates were negative during that period. Raising the cost of capital in China will therefore allow households to keep some of the returns to their capital, and help support consumption.
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Nonfinancial corporations get a slightly bigger share of the return to capital than financial corporations. This distribution of the return to capital amongst the various players in China's economy is in stark contrast with what is observed in countries like India, Korea, Japan, the United States, and the United Kingdom. Unlike in China, households in these countries get at least some share of the returns to capital and the corporate sector ends up appropriating relatively little of the returns to capital.
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IV. EMPIRICAL DETERMINANTS OF INVESTMENTS
To explain the dynamics of investment in China we use both firm-level data and crosscountry data. For the analysis based on firm-level data, we regress corporates capital expenditure (in relation to sales) on past capital expenditure, the capital output ratio squared, stock market capitalization in relation to GDP, real interest rates, the change in the real effective exchange rate, real GDP growth, the current account balance in relation to GDP, foreign debt to GDP ratio, the relative price of capital to output, and the volatility of output. These variables capture the effects of various factors, including stickiness in investment, adjustment costs (captured by the capital output ratio squared), capital market development, cost of capital, exchange rates, country risk, countries' level of development, profit 10 See Guo and N'Diaye (2010) on the role of property income in private consumption in China.
11 This representation might not depict very well the situation in the United States because corporations rely less on bank financing than elsewhere. U.S. flow of funds data suggest that as at end September 2011, bank loans accounted for about 3½ percent of total nonfinancial corporates liabilities, while corporate bonds accounted for about 40 percent of total liabilities. opportunities, uncertainty, and the availability of external financing. The model is estimated using the dynamic panel data estimator developed by Arellano and Bond (1991) with both an unbalanced panel of 27,997 firms across 53 economies and an unbalanced panel of 1,908 firms in China during 1990 China during -2009 To handle simultaneity lagged values of the contemporaneous regressors were used as instruments and a special correction for correlation was applied. All variables that enter with a lag on the right hand side of the equation are considered exogenous. The set of instruments also includes country dummies, but no country dummies are included in the regression itself. Table 1 shows the results of the firm-level data regressions. Column two shows the results based on cross country data and column three shows the results for China only.
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The results 12 See appendix for a description of the data. 13 Both results pass the autocorrelation test at order 1 and 2 (AR(1) and AR (2)) and the over-identification test (Hansen J statistic). based on cross country data indicate that investment is positively related to capital market development, output growth, the relative price of capital, and negatively related to adjustment costs, real interest rates, changes in the real effective exchange rate, country risk, and uncertainty. While most of these results are consistent with our priors-e.g. capital market development increases financing opportunities and instruments (Beck and Levine 2001, and Leahy et al. (2001) )-the sign of the relative price of capital is less obvious. Indeed, as shown in Caselli and Freyer (2005) , the price of capital relative to that of output is higher the less advanced the economy. With investment rates being in general higher in less developed economies, the result in Table 1 could simply be capturing the positive relationship that exist between the level of development and that of investment. Table 2 shows the results of the estimation of a similar investment equation using aggregate national accounts data. The model relates total investment to real interest rates (lagged), real GDP growth, volatility of growth, indicators of financial development (here the number of listed firms per ten thousand people), indicators of economic development, the debt to GDP ratio, and change in exchange rate. Dummy variables specific to China were introduced to see to whether China stands out. The model was estimated using the Generalized Method of Moments estimator using an unbalanced panel of 52 economies.
Overall, the results are consistent with our priors. Investment falls with real interest rates, uncertainty, countries' level of development, when countries external financial rise. Investment rises with growth opportunities, financial development, and here with an appreciating currency except for China, which may reflect the importance of manufacturing firms. In more details, the following results in Table 1 and Table 2 are noteworthy:

Real interest rates have a negative impact on investment. At the aggregate level, a 100 basis points increase in real interest rates reduces corporate investment in China by about ½ percent of GDP. Based on these estimates, raising real interest rates to the level of the marginal product of capital net of depreciation would probably lower investment by about 3 percent of GDP. The estimated effect for China of real interest rates on investment is much larger than the average of the other 52 economies in the panel. The estimated impact of interest rates changes on corporate investment is about half as big when estimated based on the firm-level data. This could possibly reflect the smaller reliance of this sample (which are large, listed enterprises) on bankintermediated financing.
 Exchange rate appreciation also lowers investment. A 10 percent appreciation would reduce total investment by around 1 percent of GDP. The large concentration of manufacturing companies in the firm-level sample means that the estimated impact of exchange rate appreciation from the firm-level data is much larger.
 Indicators of capital market development suggest more developed financial systems tend to promote higher investment, largely by easing the financing constraints faced by firms. 
V. CONCLUSION
This paper analyzed the evolution of investment in China, its main features, and its key determinants. In recent years, the manufacturing, real estate, and infrastructure have been the main drivers of investment. Investment remains largely concentrated in coastal areas, although there has been a slow move inland in recent years. The empirical analysis of the determinants of investment indicates that financial variables, such as interest rates, the exchange rate, and the depth of the domestic capital market are important determinants of corporate investment. The results suggest in particular that financial sector reform, including that which raises real interest rates and appreciates the real effective exchange rate, would lower investment and help rebalance growth away from exports and investment toward private consumption.
The following tables provide information on the ownership and industry distribution of the China specific listed firms data. The tables show that sample is dominated by manufacturing firms, mainly state owned (including companies belonging to government agencies, SASAC, and other SOEs). 
